ABSTRACT Due to employing electric field, nanofluid heat transfer enhances. This phenomenon in a porous geometry has been simulated in this paper. To augment heat transfer, the radiation term is included in the model. Ethylene glycol nanofluid is considered as the homogenous model. Electric field and shape of nanoparticles can affect the properties of ferrofluid. CVFEM is proposed for simulating the treatment of EHD flow. Voltage, permeability, radiation parameters, and nanoparticles' shape are important variables. The results prove that the platelet shape leads to the highest convective flow. As electric force enhances, temperature gradient augments. Greater permeability leads to more convective flow.
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I. INTRODUCTION
Nano science can be mentioned as best way of changing properties of working fluid. Such passive method can augment conductivity and can be utilized in cooling of electronic device.
Currently, sole attracted the attention of different researchers is to analyses the nanofluid, which has been generated by Choi [1] in 25 years ago. Kang et al. [2] tried to reach correlations for nanofluid. Sheikholeslami and Chamkha [3] and Sheikholeslami [4] analyzed nanofluid and their uses in porous media and under magnetic field. Khanafer et al. [5] examined the Buoyancy-driven heat transfer flow by using nanoparticles. Prandtl number properties with convection in a heat transmission cavity was study by Moallemi and Jang [6] .
Magnetohydrodynamics (MHD) study behavior of electrically conducted fluid under the magnetic field. Plasma, salt-H 2 O solution and molten metals were the instance of magneto fluids. Alfvén [7] initiated the field of MHD for the first time in 1942. Farady [8] conducted an experiment in 1832 over Waterloo Bridge in London in which he studied the flow of salty water through River Thames under the earth's magnetic field, which produces the potential difference between the two banks of the River Thames. Michael Faraday called this effect Magneto electric conduction. The current was too low to measure with equipment at that time. Newly, Shah et al. [9] , [10] [11] scrutinized the MHD flow of micro-polar liquids in the occurrence of Hall Effect. Eastman et al. [12] examined the Cu − water suspended nanoparticles by studying some preliminary experiements. Hamad [13] analytically examined the magnetohydrodynamic (MHD) nanofluid onver a stretching surface. Sheikholeslami et al. [14] observed nanoparticle MHD flow via ANN inside a duct. Ebaid and Sharif [15] deliberated the effect of Lorentz on CNTs treatment. Kandasamy et al. [16] deliberated the influence of chemical reaction on the flow of Al2O3, Cu and SWCNTs nanofluid. Khan [17] has examined Buongiorno's model with heat transfer and mass for nanofluid flow. Mahdy and Chamkh [18] have applied Buongiorno's model for nanofluid flows with heat transfer through unsteady contracting cylinder. In [19] - [22] researchers have examined flow of nanofluid through a plate. Sheikholeslami et al. [23] have discussed nanofluid movement through a pipe with MHD effect. Sheikholeslami et al. [23] - [28] simulated numerically the Nano enhanced PCM charging in existence of extended surfaces. He showed that fin length has effective role.
The furthermost recent investigational and theoretical research on nanofluids can be studied in [29] - [36] . The final aim of current article is study the application of electric field in nanofluid heat transfer. For this aim porous geometry has been simulated in current paper. Ethylene glycol nanofluid is deliberated as homogenous model. Electric field and shape of nanoparticles can affect the properties of ferrofluid. CVFEM is proposed for simulating treatment of the EHD flow. Effects of several important parameters are presented graphically.
II. PROBLEM EXPLANATION
In current research, impact of electric field on treatment of ferrofluid exist in porous geometry (as shown in Fig. 1 ) has been examined. CVFEM is employed with triangular element (see 
III. LEADING EQUATIONS AND CVFEM

A. FORMULATION
The first 4 equations get us the electric field [3] :
Governing of this problem is [3] :
∂q r ∂y ,
µ nf , ρC p nf & ρ nf are [4] :
Here k nf is estimated including shape factor impact:
Finally equations (5) are reduced to the form as:
By inserting following equation, we can discard pressure terms.
Nu loc and Nu ave are:
B. CVFEM PROCEDURE Newly, one of the greatest researcher developed new method (CVFEM) for hydrothermal simulation. His name is Sheikholeslami [3] and he published a reference book. In mentioned method, both FVM and FEM have been involved for reaching more accurate method. The producer with detail is given as
IV. CODE VALIDATION AND MESH ANALYSIS
To achieve confidence about correctness of FORTRAN code, the data of previous published articles [3] , [4] were reproduced. As displayed in Fig. 3 [4] at Gr = 10 4 , φ = 0.1. We proved that the current data were in excellent agreement with previous one. Contours for streamlines and isotherm at φ = 0.05, ϕ = 0kV and, Rd = 0.8, Da = 100, Re = 3000 is shown in Figs. (4-7) varying Da and ϕ for other outcomes. We can observe that there is a once clock-wise vortex in the streamlines. An improvement in Darcy number causes to produce the second vortex which rotates in a counterclockwise direction and the first vortex moves to the upper side. When electric applies, then it causes the central vortex to become stronger and moves to the upper side. According to the isotherms, it is found that they are more disturbed when Coulomb force is not zero. Further, an augment in Darcy number tends to enhance the significantly. It can also be observed that the strong presence of coulomb forces tends to reduce the secondary diminishes whereas the central eddy increases. other hand, thermal radiation is helpful to improve the convective flow. The behavior of permeability is similar as compared with the Rd. Therefore, Nu ave behaves as a rising function for the Darcy number and Radiation parameter. Changes of Nu ave respect to variables are displayed in Fig.8 and Eq. (13) can presented these relationships. 
VI. CONCLUSIONS
In this article application of electric field is presented. This phenomenon in a porous geometry has been simulated in current paper. Voltage, permeability, radiation parameters and nanoparticles' shape are important variables. Influence of electric filed on ferrofluid ( • Due to employing electric field, nanofluid heat transfer enhances.
• It is prove that Platelet shape leads to highest convective flow.
• As electric force enhances, temperature gradient augments.
• Greater permeability leads to more convective flow.
• Table 4 illustrated results of various meshes for certain case.
• Electric field and shape of nanoparticles affect the properties of ferrofluid.
• CVFEM is proposed for simulating treatment of EHD flow and excellent result is obtained 
